Better
Plants

U.S. DEPARTMENT OF ENERGY

Primer on Energy
Efficiency for Water and
Wastewater Treatment

Quarterly Webinar # 3
March 24, 2016

U.S. DEPARTMENT OF

ENERGY



A Welcome/Introductions
A Water-Energy Nexus/Current State of Industry

A Energy Intensity
A Potable Water Sector
A Wastewater Treatment

A Performance Opportunities
A Case studies
A Conclusion
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Water-Energy Nexus

Energy is used for
pumping water

Energy used in
water/wastewater
treatment
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mage from “Energy Demands on Water Resources,” in the home are related
5. Deparimert of Energy, 2006 (pg. 13) s>  Energy Flows
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Water/Wastewater Treatment - Energy

Significance!

A Small fraction of National A Large fraction of Municipal
Electrical Use: Electrical Use:
,t
§

M Better
QPlants



Why Water & Energy Efficiency

1. Resource uncertainty
U  Increasing variability of energy costs
U  Drought conditions in different parts of the U.S.

2. Water / wastewater industry developments
U Vintageness & condition of water/wastewater infrastructure
U  Population & economic growth adds to demand
U  More stringent water quality regulations

3. Sustainability
U Viability of infrastructure
U  Keep operating costs under control
U  Be ready for more stringent regulations

4. Benefits
U  Prevent/forestall rate hikes
U  Improve public image
U  Use energy cost savings internally
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Barriers to Energy Efficiency

Water/Wastewater Sector
i Culture of focusing on primary mission (water quality, service)
i Skepticism of energy savings, permit jeopardy, lack of EE knowledge
i Funding for EE assessment/training services

Technologies
i Existing technologies have uneven adoption rates
it New/advanced technologies not always accepted by regulators
i Difficulty assessing energy consumption/performance

Financing
i Many energy utility incentives do not apply to water/wastewater
agencies
i Water/wastewater agencies not always aware of funding sources
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Energy Intensity

i Energyamong top 3 costs of water/wastewater treatment
agencies (around 35% of municipal energy use)

Energy Required to Produce Clean Water

Source/Process
M |ake or River
M Groundwater
1 Wastewater Treatment
Il Wastewater Reuse

3.79 - 9.46 m Desalination

9.77 - 32.18
kwh/1000 gallons
Better [1] Electric Power Research Institute (EPRI). Water & Sustainability (Volume 4): U.S. Electricity U.S. DEPARTMENT OF
Plants Consumption for the Water Supply & Treatmenti The Next Half Century. Topical Report1006787. Palo ENERGY

= Alto, CA: EPRI, March 2002.



Typical Potable Water Treatment Plant Costs

M Energy M Staffing
m Chemical B Maintenance Materials
m Others

2%
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Example: Leaks in Water Delivery System

A Whenever water is lost to leaks, the energy
and cost of energy embodied in that water
IS also lost

A Many distribution systems around the world
are leaky
I Industrialized countries: Where infrastructure is old
I Inthe U.S. 35 water utilities had 15% leakage rate in 2003
I In developing countries leakage rates can be as much as 50%

A Often water conservation focuses on end-users (homes,
businesses)
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A Water and energy efficiency in the water supply
Infrastructure can yield important water and energy savings
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Energy Intensive Systems in

Water/Wastewater treatment i Pumping

Pumping systems are a major opportunity for energy
efficiency improvements in water/wastewater industry

GWhr/Year

2,000

1,500 y .
Pump Savings
~ Motor Upgrades

1,000 A|r Compressor Savings

‘ gL’ Other Savings
500 g}"’!’/‘."" ,AJ * Fan Savings
. DownS|ze Savings
0 a ' - & - - - ._ Rewind Savings

1-5HP

6 - 20 HP
21-50 HP
51 - 100 HP
101 - 200 HP
201 - 500 HP
1000+ HP

Source: U.S. Industrial Motors Systems, Market Opportunities
Assessment, U.S. Department of Energy

501 - 1000 HP

U.S. DEPARTMENT OF

Better
Plants ENERGY




Power varies with the cube of the speed

- Affinity Laws for Pumps and Fans

120 * 100% speed - 120 A FIOW 6 RPM
Constant speed
MO pump curve 1 A Head ® RPM?2
Maximum
100 o e 100
gy, Operaing A Power ® RPM?3
90 90
80 80
=
= 70 70 3
§ Variable speed =
< 60 WMUE 160 2 RPM FLOW HEAD
8 50l S st%m 1 50 E 100% 100% 100%
= 0 Ba &
40 o0% Tfow | 40 8 90% 90% 81%
30 Horsepower _| 30 80% 80% 64%
_ draw
Head
20 - 20 70% 70% 499%
Horsepower
10 - 10 60% 60% 36%
Flow
0 | | | | l | | | I 0 50% 50% 250/,
0 10 20 30 40 50 60 70 80 90 100
Flow, percent 40% 40% 16%
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Municipal WWT Process Overview

Primary Secondary Tertiary
Treatment Treatment Treatment
/ Primary Final : :
. Disinfection
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Municipal WWT Process Overview

LIQUIDS PROCESS

Pre-Treatment Primary Treatment Secondary Treatment Advanced Disinfection
Treatment
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Wastewater IN

Effluent OUT
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To Land Application
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Conditioning / To Biomass to Energy Facility
Thickening Stabilization Dewatering Drying Disposal ‘

To Fertilizer Distributor

SOLIDS PROCESS
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Typical Energy Use Profile

(for 10-mgd secondary treatment processes)
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